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Training curriculum
This course on Good agricultural practices for seed potato multiplication in Rwanda is designed for the 
training of producers of certified seed. The course comprises 4 modules and 20 themes, as outlined below:
Module 1: Introduction to seed potato production
Theme 1: The seed potato value chain in Rwanda
Theme 2: Seed tuber characteristics
Theme 3: Seed quality and certification 
Theme 4: Seed stock replacement 
Theme 5: Record keeping
Module 2: Soil and crop management
Theme 6: Land selection and crop rotation 
Theme 7: Land preparation
Theme 8: Application of manure, compost and mineral fertilizers 
Theme 9: Planting techniques
Theme 10: Weeding and hilling
Theme 11: Roguing
Module 3: Pest and disease management
Theme 12: Control of late blight 
Theme 13: Control of bacterial wilt
Theme 14: Control of soft rot (or blackleg) 
Theme 15: Control of viral diseases
Theme 16: Control of potato tuber moth
Theme 17: Control of nematodes
Module 4: Harvest and post-harvest management
Theme 18: Dehaulming
Theme 19: Harvesting, sorting and grading 
Theme 20: Seed storage
The sequence of modules and themes follows a certain logic as per the growth and development cycle of the 
potato crop. Therefore, it is recommended to follow the same sequence during training sessions. This guide 
can be used either for the training of trainers (the training of potential trainers of producers) or directly for the 
training of producers. For each theme, the trainer-of-trainers or the trainer should allocate a minimum of 15 
minutes for presentation and 10 minutes for questions and answers. In total, the course requires a minimum of 
Trainer Guide
8 hours to be completed, equivalent to a 2-day training workshop for the trainers or 4 training sessions of 2 
hours for the producers. In a bid to gauge the impact made in training at any level, trainers are encouraged to 
assess participants’ knowledge through a written test before and after the training using the same 
questionnaire. A test sample is provided in appendices. It is recommended that the trainers pass an evaluation 
test with a score of at least 12/20.
Training materials
This course is designed to be a complete set of training materials for easy scale out. The training materials are 
modular to facilitate use by various stakeholders focusing on different aspects of seed production. Four types 
of tools are provided to facilitate the training of trainers and then cascade down the training to producers. 
Those materials are the following:
1)  Trainer Guide
2) Trainer Visual Aid
3)  Producer handout
4)  Demo Guide
Trainer Guide
The Trainer Guide is the master document printed in A4 format. It comprises three major parts:
(i) the course overview, (ii) the 4 training modules with 20 themes also found in the Producer handout, and (iii) 
the appendices. The course overview presents the training curriculum and all materials to be used. The second 
part of the guide consists of the training modules, alongside with instructions for trainers. In the last part 
(appendices), the Guide provides suggested questions and take-home messages per theme as outlined in the 
Trainer Visual Aid, as well as a test sample for pre- and post-training knowledge assessment.
Visual Aid
The Trainer Visual Aid is a didactic tool which helps the trainer to train participants. The front page contains an 
image which depicts the topic. That is the image participants see. The rear page is reserved for the trainer, and 
it includes four components for each of the themes: (i) a small format of the front-page image; (ii) a brief 
summary of the theory in bullet points in which keywords are provided in bold, (iii) three guiding questions, 
and (iv) a take-home message. The small image helps the trainers remain focused on the topic. Brainstorming 
on the image can be done using the front page one. In his/her introduction to the topic, the trainer may ask 
participants to critically look at the image and describe what they understand from it. For each figure, three 
questions are suggested to recap and confirm whether the participants understood the topic or not. The 
trainer closes the topic with a take-home message.
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Demo Guide
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Seed production is a very technical and intensive operation. A seed potato grower in Rwanda is a specialized 
farmer who must be officially registered by the Rwanda Inspectorate, Competition and Consumer Protection 
Authority (RICA). To be considered as a seed potato producer, the producer should fulfil the following criteria:
1)  Have 5 ha of accessible land.
2)  Have a store with a dry ground where sorting may take place.
3)  Have an agronomist if it is a company or a cooperative; if an individual seed multiplier, have hands-on skills 
from a recognised training.
Quality seed needs to be clearly separated from ware potatoes through branding, labelling, and creating a 
separate seed value chain. Seed and ware potato production are two completely different, but interconnected 
activities in terms of cultivation techniques to be followed. With appropriate cultivation practices, yields of 30 
t/ha of certified seed can be achieved in Rwanda.
Seed potatoes are bulky and the long distances from producers to farmers make seed potato expensive. Hence 
there is a need for making the seed available closer to farmers through local multiplication. Local multiplication 
will encourage the use of quality seed as farmers can see the value of quality seed from their neighbours’ fields 
who are producers and can buy small quantities more easily. Trust between seed producers and buyers is very 
important for developing a local seed business enterprise.
The most grown potato varieties in Rwanda are Sangema, Cruza, Mabondo, Victoria, Kirundo, Mizero, Kigega, 
Ngunda, Nderera, Gikungu, Kinigi, Nkunganire, Ndeze, Twihaze, Kazeneza, Izihirwe, Twigire, Kerekezo, 
Jyambere, Seka, Gisubizo, and Ndamira. An overview of the characteristics of all varieties that are available in 
Rwanda is provided in Appendix 1.
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Visual Aid
The Trainer Visual Aid is a didactic tool which helps the trainer to train participants. The front page contains an 
image which depicts the topic. That is the image participants see. The rear page is reserved for the trainer, and 
it includes four components for each of the themes: (i) a small format of the front-page image; (ii) a brief 
summary of the theory in bullet points in which keywords are provided in bold, (iii) three guiding questions, 
and (iv) a take-home message. The small image helps the trainers remain focused on the topic. Brainstorming 
on the image can be done using the front page one. In his/her introduction to the topic, the trainer may ask 
participants to critically look at the image and describe what they understand from it. For each figure, three 
questions are suggested to recap and confirm whether the participants understood the topic or not. The 
trainer closes the topic with a take-home message.
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Training curriculum
This course on Good agricultural practices for seed potato multiplication in Rwanda is designed for the 
training of producers of certified seed. The course comprises 4 modules and 20 themes, as outlined below:
Module 1: Introduction to seed potato production
Theme 1: The seed potato value chain in Rwanda
Theme 2: Seed tuber characteristics
Theme 3: Seed quality and certification 
Theme 4: Seed stock replacement 
Theme 5: Record keeping
Module 2: Soil and crop management
Theme 6: Land selection and crop rotation 
Theme 7: Land preparation
Theme 8: Application of manure, compost and mineral fertilizers 
Theme 9: Planting techniques
Theme 10: Weeding and hilling
Theme 11: Roguing
Module 3: Pest and disease management
Theme 12: Control of late blight 
Theme 13: Control of bacterial wilt
Theme 14: Control of soft rot (or blackleg) 
Theme 15: Control of viral diseases
Theme 16: Control of potato tuber moth
Theme 17: Control of nematodes
Module 4: Harvest and post-harvest management
Theme 18: Dehaulming
Theme 19: Harvesting, sorting and grading 
Theme 20: Seed storage
The sequence of modules and themes follows a certain logic as per the growth and development cycle of the 
potato crop. Therefore, it is recommended to follow the same sequence during training sessions. This guide 
can be used either for the training of trainers (the training of potential trainers of producers) or directly for the 
training of producers. For each theme, the trainer-of-trainers or the trainer should allocate a minimum of 15 
minutes for presentation and 10 minutes for questions and answers. In total, the course requires a minimum of 
Theme 2: Seed tuber characteristics
The ideal size of seed tubers is 28-55 mm in diameter. Seed tubers are living organisms that have a life cycle 
which can be divided into four successive phases:
1)  Dormancy (immediately after harvest): During dormancy, seed tubers breathe like living organisms, 
inhaling oxygen and releasing carbon dioxide and some heat. Therefore, it is important to store seed 
potatoes in ventilated stores as carbon dioxide and heat favour fast sprouting. Note this could be an 
advantage when the period between seasons is shorter than the normal dormancy period of the variety.
2)  Single sprout with apical dominance: In this phase, a single sprout starts to grow from the seed tubers. 
This first sprout has apical dominance which means it will form the main stem of the potato plant growing 
from the tuber, if not removed. In most varieties, it is necessary to take off gently with a firm twist such 
apical sprouts in order to favour the development of the lateral (side) sprouts. This technique can also be 
used to delay sprouting in order to extend the shelf life when the planting season has not yet started.
3)  Multiple sprouts: In this phase, lateral sprouts develop from the seed tuber. It is the right time to plant the 
seed tubers when these sprouts are strong, coloured and short (1-2 cm long), and when there are about 3 to 
6 sprouts per tuber.
4)  Senility: This stage is characterized by the formation of whitish, long and thin sprouts. Seed tubers in this 
phase are too old to be planted. If seed tubers are planted at this stage, stems will not emerge, and the 
tubers will produce only tiny tubers called “little potatoes”.
Short (1-2 cm long), strong, coloured (the colour of the variety) sprouts will ensure that, once planted, growth 
and development will be fast and uniform and the crop will be vigorous.
Four to six weeks before planting, the main sprout should be taken off to promote the development of more 
lateral sprouts. Sprouts should be taken off from a seed tuber only once. Producing new sprouts for the second 
time will consume energy, water and nutrients from the seed tuber to sprout again, thus weakening the seed 
tuber resulting in lower yield.
It is important to have seed tubers that are well sprouted (phase 3) at the right time when the seasons starts. 
Therefore, it is important to understand dormancy periods of different varieties to plan planting and harvesting 
times to ensure seed is ready at the right time for planting. For example, the varieties Cruza and Kirundo have a 
short dormancy period of less than 6 weeks, while Sangema, Kinigi and Gikungu have a long dormancy period 
of more than 12 weeks. This means that the schedule for planting, harvesting and storing the seed tubers of 
these varieties needs to be different.
8 hours to be completed, equivalent to a 2-day training workshop for the trainers or 4 training sessions of 2 
hours for the producers. In a bid to gauge the impact made in training at any level, trainers are encouraged to 
assess participants’ knowledge through a written test before and after the training using the same 
questionnaire. A test sample is provided in appendices. It is recommended that the trainers pass an evaluation 
test with a score of at least 12/20.
Training materials
This course is designed to be a complete set of training materials for easy scale out. The training materials are 
modular to facilitate use by various stakeholders focusing on different aspects of seed production. Four types 
of tools are provided to facilitate the training of trainers and then cascade down the training to producers. 
Those materials are the following:
1)  Trainer Guide
2) Trainer Visual Aid
3)  Producer handout
4)  Demo Guide
Trainer Guide
The Trainer Guide is the master document printed in A4 format. It comprises three major parts:
(i) the course overview, (ii) the 4 training modules with 20 themes also found in the Producer handout, and (iii) 
the appendices. The course overview presents the training curriculum and all materials to be used. The second 
part of the guide consists of the training modules, alongside with instructions for trainers. In the last part 
(appendices), the Guide provides suggested questions and take-home messages per theme as outlined in the 
Trainer Visual Aid, as well as a test sample for pre- and post-training knowledge assessment.
Visual Aid
The Trainer Visual Aid is a didactic tool which helps the trainer to train participants. The front page contains an 
image which depicts the topic. That is the image participants see. The rear page is reserved for the trainer, and 
it includes four components for each of the themes: (i) a small format of the front-page image; (ii) a brief 
summary of the theory in bullet points in which keywords are provided in bold, (iii) three guiding questions, 
and (iv) a take-home message. The small image helps the trainers remain focused on the topic. Brainstorming 
on the image can be done using the front page one. In his/her introduction to the topic, the trainer may ask 
participants to critically look at the image and describe what they understand from it. For each figure, three 
questions are suggested to recap and confirm whether the participants understood the topic or not. The 
trainer closes the topic with a take-home message.
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Theme 3: Seed quality and certification
Quality is the most important aspect that differentiates seed potatoes from ware potatoes, and this is the 
reason why seed tubers are more expensive than ware potatoes. Business success of seed multipliers depends 
on the ability to produce and maintain the supply of quality seed. Seed multipliers should build their 
reputation through continuously producing quality seed to gain trust with the customers. Traceability and 
branding of seed are important factors to build a grower’s reputation for providing quality seed.
Seed potatoes are of high quality if they are free of pests and diseases, and have a uniform, small to medium 
size (28-55 mm).
Potato is one of the crops that is most affected by pests and diseases. Potato diseases are easily transmitted by 
contact, through:
1) Contact between a healthy and a diseased plant in the field, when the leaves touch each other because of 
the wind.
2) Contact between a healthy tuber and an infected tuber during storage.
3) Contact between healthy tubers and materials used previously for harvesting, packing and storing 
infected tubers (farm tools, bags, trays, etc.).
4) Contact with an operator crossing a healthy potato field after having visited a diseased potato field, or 
having touched a diseased plant within a plot.
Potato diseases can also be transmitted through water flowing from one field to another, wind, insects, or 
infected farm tools. Seed multipliers should follow good agricultural practices for seed production as outlined 
in this manual to keep their seed potatoes free from any pest or disease.
Seed certification is a quality assurance system whereby the production and post-harvest management of 
seed is subject to official control and inspection. Seed certification in Rwanda is the responsibility of RICA. 
Seed producers who wish their seed potatoes to be certified should contact RICA before the start of the 
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
multiplication season. Seed inspectors will then visit the multiplier 4 times during the season, (1) at 15 days 
after planting, (2) at flowering, (3) before harvesting, and (4) during storage. At each visit, the seed inspector 
will evaluate indicators of crop and seed health and uniformity (seed quality standards) following a fixed seed 
certification protocol.
As seed inspectors often visit several seed multipliers in the same day, care must be taken to disinfect or 
change shoes and trousers between visits, to avoid contamination between seed multiplication sites.
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
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Theme 4: Seed stock replacement
Quality is the most important aspect that differentiates seed potatoes from ware potatoes, and this is the 
reason why seed tubers are more expensive than ware potatoes. Business success of seed multipliers depends 
on the ability to produce and maintain the supply of quality seed. Seed multipliers should build their 
reputation through continuously producing quality seed to gain trust with the customers. Traceability and 
branding of seed are important factors to build a grower’s reputation for providing quality seed.
Seed potatoes are of high quality if they are free of pests and diseases, and have a uniform, small to medium 
size (28-55 mm).
Potato is one of the crops that is most affected by pests and diseases. Potato diseases are easily transmitted by 
contact, through:
1) Contact between a healthy and a diseased plant in the field, when the leaves touch each other because of 
the wind.
2) Contact between a healthy tuber and an infected tuber during storage.
3) Contact between healthy tubers and materials used previously for harvesting, packing and storing 
infected tubers (farm tools, bags, trays, etc.).
4) Contact with an operator crossing a healthy potato field after having visited a diseased potato field, or 
having touched a diseased plant within a plot.
Potato diseases can also be transmitted through water flowing from one field to another, wind, insects, or 
infected farm tools. Seed multipliers should follow good agricultural practices for seed production as outlined 
in this manual to keep their seed potatoes free from any pest or disease.
Seed certification is a quality assurance system whereby the production and post-harvest management of 
seed is subject to official control and inspection. Seed certification in Rwanda is the responsibility of RICA. 
Seed producers who wish their seed potatoes to be certified should contact RICA before the start of the 
Seed degeneration is an accumulation of pests (for instance nematodes) and/or diseases and physiological 
disorders in the seed tubers over successive cycles of field multiplication. Seed degeneration is associated with 
a reduction in quality of seed and yields. The most important cause of seed degeneration are potato viruses 
transmitted by aphids, whiteflies or by contact with contaminated items. For this reason, seed producers must 
renew their stock of starter seed (basic seeds) regularly.
As a rule, producers of certified seed should not replant seed tubers multiplied from the same stock of basic 
seeds more than once. Hence, producers of certified seed should multiply a stock of basic seeds for maximally 
two seasons. Seed tubers multiplied from basic seeds in the first season can be replanted for a second season of 
multiplication. The seed multiplier can also decide to already partly sell these as seed tubers to ware potato 
producers. After two seasons of multiplication, seed tubers originating from the same stock of basic seeds 
should all be sold as seed tubers for ware potato farmers and not be replanted for further multiplication. Seed 
multipliers are recommended to purchase a new stock of basic seeds every season. New basic seeds and seeds 
replanted from a past basic seed stock should be planted in different fields.
Basic seeds should be obtained from registered producers. These include the Rwanda Agriculture and Animal 
Resources Development Board (RAB), Horyzon Sopyrwa, the Institute of Applied Science (INES) and several 
private small-scale producers of minitubers and basic seeds. These suppliers produce basic seeds starting from 
pre-basic seeds that are in turn produced by planting minitubers or stem cuttings. Minitubers and stem cuttings 
are produced starting from in-vitro potato plants. In-vitro plants are produced in Rwanda by RAB and INES.
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
multiplication season. Seed inspectors will then visit the multiplier 4 times during the season, (1) at 15 days 
after planting, (2) at flowering, (3) before harvesting, and (4) during storage. At each visit, the seed inspector 
will evaluate indicators of crop and seed health and uniformity (seed quality standards) following a fixed seed 
certification protocol.
As seed inspectors often visit several seed multipliers in the same day, care must be taken to disinfect or 












rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
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Theme 5: Record keeping
All expenditures and income related to the seed production should be entered in record books. Record keeping 
is important for a seed producer to monitor expenses and analyse the profitability of seed production. Types of 
expenditures vary greatly, but generally consist of the following cost items: starter seed, organic inputs and 
mineral fertilizer, sacks to package harvest produce, fungicides, insecticides, and labor from land preparation to 
harvesting, transportation and storage.
*Assuming 15 t/ha of seed tubers harvested and sold
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
Example of record keeping and cost benefit analysis for one hectare
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
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The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
Soil and crop management
Theme 6: Land selection and crop rotation
Module 2
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
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Theme 7: Land preparation
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
Ploughing can be done manually using a hoe, animal-drawn plough, motocultivator or tractor-drawn plough. 
Plough land to a depth of at least 30 cm. Prepare land until the ground becomes soft and free from clods. 
Proper seed bed preparation will help to improve the condition of the soil, control weeds and manage diseases. 
Keep in mind that land prepared to a depth of less than 30 cm will lead to lower yields.
Land preparation normally begins at least two weeks before planting and consists of:
1) Clearing, raking and stumping (removal of weeds and stones).
2) Ploughing (using a hoe, motocultivator, animal-drawn or tractor-drawn plough).
3) Harrowing.
4) Ridging (in case of risk of erosion or poor drainage).
Where ploughing is done mechanically, remember to vary year after year the ploughing depth to avoid the 
so-called “plough-pan”, that is the formation of an impermeable layer making gas and water exchange difficult.
For farmers planning to plant on smaller plots, motocultivators are recommended, whereas tractors could be 
used by farmers with larger fields (over 5-10 ha). Economically, a 80 Hp tractor becomes profitable if used on an 
area of at least 50 ha. Therefore, farmers are encouraged to form cooperatives or associations to acquire a 
tractor and share costs.
The use of a tractor-drawn plough can lead to heavy soil compaction, which is highly unfavourable for potato. 
Therefore, if a tractor is used, it is recommended to reduce the number of tractor passages along the rows.
Tools used for land preparation (including tractor accessories) must be cleaned and sanitized (using for 
instance Jik) after work, and before moving from one field to the other to avoid pest and disease contamination 







Theme 8: Application of manure, compost and mineral fertilizers
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
Like any other crop, potato requires adequate nutrients from organic inputs (manure or compost) and mineral 
fertilizers to grow well. Nitrogen (N), phosphorus (P) and potassium (K) are the most important nutrients for a 
potato crop. A potato crop yielding 10 t/ha removes around 40 kg of N, 10 kg of P and 50 kg of K from the soil, 
and these nutrients need to be replaced to avoid soil fertility decline. N and P are important during the whole 
crop growth cycle, while K is most needed during tuber bulking. Depending on soil type, it may be beneficial to 
also apply secondary or micronutrients such as Ca, Mg, S and Zn.
Less N and K should be used than in ware potato production because these nutrients promote tuber size, 
whereas smaller tubers are targeted in seed potato production. Also, when too much N is used, excessive 
foliage growth can occur at the expense of tuber growth. Furthermore, too much N may mask virus symptoms 
on the leaves. Phosphorus is the most important element in seed production because it stimulates rooting, 
formation of stolons and increases the number of tubers.
The best fertilizer responses can be expected when quantities and types of fertilizer to be applied are 
determined based on soil type and field history. This is called site-specific fertilizer management. Tools to 
provide site-specific fertilizer recommendations based on soil analysis or digital soil maps are increasingly 
available, and farmers should seek for the best available and most updated recommendations at the start of 
each season.
If a site-specific recommendation is not available, it is recommended to apply 3 kg of NPK 17- 17-17 per are 
(100 sqm) divided into 2 applications (1.5 kg per are at planting and 1.5 kg per are at top-dressing). This is 
equivalent to 300 kg (6 bags) of NPK 17-17-17 per ha. It is recommended to apply half at planting and half at 
the first weeding and hilling up, 1-2 weeks after plant emergence.
Mineral fertilizer is best combined with manure or compost. Up to two handfuls of well decomposed manure or 
compost can be applied per seed tuber. This is equivalent to around 200-300 kg of manure or compost per are 
(100 sqm), or 20 to 30 t/ha. This is very useful on poor soils. It is not recommended for rich soils such as forest 
soils. Manure and/or compost should be applied during land preparation or at planting. Kitchen compost 
containing potato, tomato, eggplant, pepper or other solanaceous crops should never be used as it may carry 
potato diseases.
Manure and mineral fertiliser must be mixed well with soil to avoid direct contact with planted tubers as sprouts 
may be burned. Apply the manure first, then add the fertilizers, and cover with 5-10 cm of soil. Then place the 
seed potato. To fertilize the crop after emergence, dig one small hole at around 10-15 cm from the plant base 
using a stick. Put fertilizers and cover with soil using hands or the stick.
In acidic soils (soils with a pH below 5.5), in addition to manure or compost and mineral fertilizers, lime should 
be applied to avoid poor nutrient availabilities and soil toxicities. Lime should be applied during land 
preparation at a rate of 25 to 50 kg per are (100 sqm) (this is equivalent to 2.5 to 5 t/ha). In fields where lime has 
been applied previously, the pH of the soil should be measured at the start of subsequent seasons and lime 
should be re-applied only when the pH drops below 5.5. Either travertine or dolomitic lime can be used, but 
travertine may be more profitable as it is less expensive. The use of acidifying mineral fertilizers such as urea, di- 
ammonium phosphate and ammonium sulphate should be avoided in acidic soils.
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Theme 9: Planting techniques
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
Like any other crop, potato requires adequate nutrients from organic inputs (manure or compost) and mineral 
fertilizers to grow well. Nitrogen (N), phosphorus (P) and potassium (K) are the most important nutrients for a 
potato crop. A potato crop yielding 10 t/ha removes around 40 kg of N, 10 kg of P and 50 kg of K from the soil, 
and these nutrients need to be replaced to avoid soil fertility decline. N and P are important during the whole 
crop growth cycle, while K is most needed during tuber bulking. Depending on soil type, it may be beneficial to 
also apply secondary or micronutrients such as Ca, Mg, S and Zn.
Less N and K should be used than in ware potato production because these nutrients promote tuber size, 
whereas smaller tubers are targeted in seed potato production. Also, when too much N is used, excessive 
foliage growth can occur at the expense of tuber growth. Furthermore, too much N may mask virus symptoms 
on the leaves. Phosphorus is the most important element in seed production because it stimulates rooting, 
formation of stolons and increases the number of tubers.
The best fertilizer responses can be expected when quantities and types of fertilizer to be applied are 
determined based on soil type and field history. This is called site-specific fertilizer management. Tools to 
provide site-specific fertilizer recommendations based on soil analysis or digital soil maps are increasingly 
available, and farmers should seek for the best available and most updated recommendations at the start of 
each season.
If a site-specific recommendation is not available, it is recommended to apply 3 kg of NPK 17- 17-17 per are 
(100 sqm) divided into 2 applications (1.5 kg per are at planting and 1.5 kg per are at top-dressing). This is 
equivalent to 300 kg (6 bags) of NPK 17-17-17 per ha. It is recommended to apply half at planting and half at 
the first weeding and hilling up, 1-2 weeks after plant emergence.
Mineral fertilizer is best combined with manure or compost. Up to two handfuls of well decomposed manure or 
compost can be applied per seed tuber. This is equivalent to around 200-300 kg of manure or compost per are 
(100 sqm), or 20 to 30 t/ha. This is very useful on poor soils. It is not recommended for rich soils such as forest 
soils. Manure and/or compost should be applied during land preparation or at planting. Kitchen compost 
containing potato, tomato, eggplant, pepper or other solanaceous crops should never be used as it may carry 
potato diseases.
Manure and mineral fertiliser must be mixed well with soil to avoid direct contact with planted tubers as sprouts 
may be burned. Apply the manure first, then add the fertilizers, and cover with 5-10 cm of soil. Then place the 
seed potato. To fertilize the crop after emergence, dig one small hole at around 10-15 cm from the plant base 
using a stick. Put fertilizers and cover with soil using hands or the stick.
In acidic soils (soils with a pH below 5.5), in addition to manure or compost and mineral fertilizers, lime should 
be applied to avoid poor nutrient availabilities and soil toxicities. Lime should be applied during land 
preparation at a rate of 25 to 50 kg per are (100 sqm) (this is equivalent to 2.5 to 5 t/ha). In fields where lime has 
been applied previously, the pH of the soil should be measured at the start of subsequent seasons and lime 
should be re-applied only when the pH drops below 5.5. Either travertine or dolomitic lime can be used, but 
travertine may be more profitable as it is less expensive. The use of acidifying mineral fertilizers such as urea, di- 
ammonium phosphate and ammonium sulphate should be avoided in acidic soils.
Ensure the seed tubers are well sprouted with uniform sprout size of around 1-2 cm. Four to six weeks before 
planting, the main sprout should be taken off to promote the development of more lateral sprouts. This will 
greatly increase the number of seed tubers harvested per plant. Avoid old and dried out tubers with long, white 
sprouts which can break off during handling. Short and strong, green sprouts will ensure that once planted 
growth will be faster, uniform and the crop will be more vigorous. It is important to handle the sprouted seed 
tubers with care during transport, packing and unpacking and planting, to avoid damage to sprouts. Seed 
potatoes damaged by pests or diseases should never be used for planting. Ensure that seed tubers of the same 
size (category) are planted together in one area. This results in uniform crop vegetation which will facilitate 
better management.
Furrows or holes should be prepared at spacing between rows of 70-75 cm. Within rows, use a plant spacing of 
20-30 cm depending on seed size, 20 cm when tubers are small (around 30 mm of diameter) and 30 cm for 
large-sized tubers (around 50 mm of diameter). It should be noted that seed potatoes are planted more densely 
than ware potatoes, and this produces a dense canopy that helps to suppress weeds. Tubers should be placed at 
a depth of 5 to 10 cm in holes or furrows with sprouts facing upwards before they are covered.
On a sloping terrain, furrows or holes should run across the slope to reduce soil erosion and maintain runoff 
within plant rows.
Ø: 30 mm Ø: 40 mm Ø: 50 mm
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Theme 10: Weeding and hilling
The first factor to consider when selecting land for seed multiplication is the position in the landscape. Fields 
at a low position in the landscape are at risk of water flowing in from higher plots which may carry diseases. 
Also, fields at higher elevation are usually less affected by insects that can transmit potato viruses, such as 
aphids and whiteflies. New stocks of starter seed should therefore be grown at the highest position in the 
landscape, while a later generation can be grown in fields at a lower position. New stocks of starter seeds 
should never be grown in fields where previously later generation seeds were grown.
Ensure adequate distance (> 20m) between fields with seed and ware potatoes. If not possible to leave this 
land fallow, use barrier crops between seed and ware potato fields such as Napier grass, maize or any other 
crop that is not a sister crop of potato. Sister crops of potato (e.g., eggplant, pepper, tomato, tobacco) should 
not be planted close to the field because they can carry the same diseases that may affect potato. Fields for 
seed multiplication should be easily accessible for regular monitoring of the crop and preferably close to water 
supply to supplement water during low rainfall periods.
The soil should be deep, well-drained and loose for proper development of roots, stolons and tubers. The site 
should be free of soil-borne pests, such as nematodes, and diseases like bacterial wilt and blackleg. It is 
recommended to do soil analysis to evaluate nutrient content and detect nematodes and diseases before the 
start of the season. Sites with risk of water logging should be avoided.
Select a site where potato or other sister crops have not been grown for at least the last 4-5 seasons. These 
crops should also not have been grown close to the site. Seed multipliers have to ensure that they have 
enough land to allow for proper crop rotation with crops not related to potato. This will ensure that any potato 
pests and diseases will be eliminated from the site before seed potatoes are planted again. The best way to 
rotate crops is to divide the farm, where seed potato will be grown, into five plots to allow rotation with crops 
such as maize, wheat, beans, carrots, cabbage, and other legumes. In fields that have a history of root-knot 
nematode infestation, maize should not precede potato as maize is a host to root-knot nematodes. In fields 
with low soil fertility, maize should also be avoided as the crop to precede potato as maize is a nutrient-taking 
crop. In such fields, potatoes should follow a legume crop (beans, soya, peas) or wheat. An example of rotation 
options that can be implemented is provided in Appendix 2.
During rotation, it is important that all volunteer potato plants (i.e., potato plants sprouted from left- over 
tubers from a previous potato season) are systematically removed, as they may harbour pests and diseases. 
Fields were seed potatoes are grown should be regularly monitored for volunteer plants in the seasons before 
and after the seed potato crop and all volunteer plants should be uprooted and taken out of the field. It is not 
recommended to leave a harvested seed potato field under fallow because in a fallow field it is difficult to 
notice volunteer plants.
The potato crop should be weeded early to reduce competition for light, nutrients and water from weeds, and to 
prevent weeds from harbouring pests and diseases. First weeding normally occurs right after plant emergence, 
when the plants are about 10-15 cm tall. The field should remain free of weeds until death of the foliage.
Hilling is mounding earth around potato plants when they are young to ensure stolons produce tubers rather 
than more above-ground stems. Hilling helps increase the number of tubers, hence seed yield. It also protects 
the tubers from pests and diseases. For potatoes that have been planted on flat land, two hilling are required. 
Hilling potatoes for the first time is always done with the first weeding 2-3 weeks after plant emergence. It 
increases and loosens the soil around the stems, allowing plants to produce many tubers. The second and 
important hilling occurs 2-3 weeks later, depending on the growth of the crop canopy. A third hilling is not 
recommended for seed production as it may result in tubers that are too large. The ridges after 2 hilling should 
be high, at least 30-45 cm from the base of the ridges to the top, and must be well-formed, rounded at the top 
with an arc of about 90 cm to contain as many tubers as possible and to protect the tubers from pests and 
diseases. Ensure that tubers are not uncovered at any time.
When hilling, take care to avoid damaging the roots and stolons. If possible, use a smaller (thinner) hoe than 
the one used for other field activities.
1st hilling
BEFORE AFTER
20 - 25 cm 
wide
10 - 15 cm
BEFORE AFTER
2nd hilling
10 - 15 cm
30 cm
30 - 35 cm wide
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Theme 11: Roguing
Roguing, also known as “Negative selection”, is an important practice for ensuring the production of good 
quality seed. The practice consists of regularly inspecting the potato field, and identifying and eliminating any 
abnormal plants, including tubers and roots (see Demo Guide).
The plants to be rogued are either diseased (e.g., infected with bacterial wilt), off-type plants resulting from 
variety mix-up, or any other abnormal plants like those sprouted from left-over tubers in past seasons 
(volunteer plants).
For commercial seed growers, roguing is crucial as their seed lot may be rejected during the certification 
process if abnormal plants are not eliminated. Be careful because if inspectors see too many missing plants in 
the field as the object of roguing, they can conclude that disease presence was too important and, therefore, 
they may downgrade the seed category at harvest.
Roguing should start when plants have reached 20-25 cm of height and should be done once a week until the 
foliage of potato plants closes the rows. After this time, crossing of the field must be restricted in order to 
prevent the transmission of diseases (viruses, bacterial wilt, etc.).
Field inspection works well when done early morning, while walking away from the sun for better 
identification of abnormal plants. It is not recommended to inspect the field in the afternoon as the leaves 
may naturally appear wilting without any diseases.
Diseased plants should be removed by uprooting the entire plant along with the soil in which it was planted 
(all foliage, roots, tubers and soil). Plants with soil should be placed in a basket or bag and taken out of the 
field and thrown into a deep pit. If possible, the plants should be burned in the pit. Lime or kitchen ash can be 




Pest and disease management
Theme 12: Control of late blight
Module 3
Late blight is a fungal disease that causes crop failure by damaging the leaves, stems and tubers. Infected leaves or 
stems have grey/brown/black spots as if they were burned. Late blight also causes yellowing at the edges and 
white fluffy mycelium strands at the undersides of the leaves. Late blight is transmitted by fungal spores which are 
spread by wind and water and persist in infected tubers, plant debris and soil. The disease can spread to tubers 
causing them to rot with a bad smell.
Severe infections occur under wet conditions at times of high relative humidity (over 90%). The disease spreads 
very quickly in the field and, if it is not controlled, infected plants die within a week.
Late blight can be managed through:
1) Planting clean seed.
2) Use less susceptible varieties (if available).
3) Collect and burn potato foliage after harvest.
4) Timely sprays of fungicides to prevent infection and even kill the pathogen after infection to avert spread.
Several fungicides are well known to control late blight when used as prescribed. Two major groups of pesticides 
are normally used to control this disease. The first group contains pesticides that kill by contact at the plant surface 
(contact fungicides). An example of a contact fungicide that is often used by potato growers in Rwanda is 
Mancozeb. Contact fungicides are effective early in the season to avoid infection and especially when a lot of rain is 
expected, but are ineffective once plants are infected. The second group comprises fungicides known as systemic 
fungicides because they enter the plant and move inside the plant and kill the pathogen. These fungicides are 
used later in the season to fight the disease while it has already infected plants and symptoms have been noticed. 
However, systemic fungicides can also be used early in the season when conditions are highly suitable for late 
blight to develop (a lot of rain, and a lot of late blight present in the area and air). An example of a systemic 
fungicide that is often used by potato growers in Rwanda is Ridomil.
It is important not to always use the same fungicide because in that case the fungicide may no longer effective 
in managing the disease. Therefore, it is important to alternate the use of different fungicides with different 
active ingredients between sprays. Do not mix different fungicides in a single application.
Pesticides have negative effects on the applicator’s health and the environment, and in addition they are costly. 
Therefore, it is important to follow a recommended spraying schedule for the pesticides to be more effective. 
The recommended spraying schedule against late blight is as follows:
1) Use first a contact fungicide right after plant emergence when the plants are around 10 cm tall. The timing 
of this spray is very critical.
2) Spray a systemic fungicide two weeks later, i.e., around 40 - 45 days after planting, if conditions are highly 
suitable for late blight to develop (wet conditions and a lot of late blight in the area).
3) For subsequent sprays, use contact fungicides at 2-week intervals until the canopy turns yellow due to 
maturity, except when disease symptoms are visible in the field.
4) In case late blight symptoms are visible in the field, spray a systemic fungicide. Once disease symptoms 
have disappeared, return to spraying at 2-weeks intervals with a contact fungicide.
In principle, less susceptible varieties should not be sprayed more than twice in a season with systemic 
pesticides because of their cost and potential to induce pathogen resistance and cause harm to the 
environment.
For each spray, use the dosage that is recommended by the manufacturer. Please note that exceeding the 
prescribed dose does not provide any additional benefit but rather unwanted negative side effects. Contact 
fungicides (such as Mancozeb) should be applied at least 6 hours before it rains to avoid the fungicides to be 
washed away. Systemic fungicides (such as Ridomil) should be applied at least 3 hours before it rains. The 
leaves need to be dry before spraying (no dew on the leaves). Spraying should not be done around midday 
when there is too much sun.
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Late blight is a fungal disease that causes crop failure by damaging the leaves, stems and tubers. Infected leaves or 
stems have grey/brown/black spots as if they were burned. Late blight also causes yellowing at the edges and 
white fluffy mycelium strands at the undersides of the leaves. Late blight is transmitted by fungal spores which are 
spread by wind and water and persist in infected tubers, plant debris and soil. The disease can spread to tubers 
causing them to rot with a bad smell.
Severe infections occur under wet conditions at times of high relative humidity (over 90%). The disease spreads 
very quickly in the field and, if it is not controlled, infected plants die within a week.
Late blight can be managed through:
1) Planting clean seed.
2) Use less susceptible varieties (if available).
3) Collect and burn potato foliage after harvest.
4) Timely sprays of fungicides to prevent infection and even kill the pathogen after infection to avert spread.
Several fungicides are well known to control late blight when used as prescribed. Two major groups of pesticides 
are normally used to control this disease. The first group contains pesticides that kill by contact at the plant surface 
(contact fungicides). An example of a contact fungicide that is often used by potato growers in Rwanda is 
Mancozeb. Contact fungicides are effective early in the season to avoid infection and especially when a lot of rain is 
expected, but are ineffective once plants are infected. The second group comprises fungicides known as systemic 
fungicides because they enter the plant and move inside the plant and kill the pathogen. These fungicides are 
used later in the season to fight the disease while it has already infected plants and symptoms have been noticed. 
However, systemic fungicides can also be used early in the season when conditions are highly suitable for late 
blight to develop (a lot of rain, and a lot of late blight present in the area and air). An example of a systemic 
fungicide that is often used by potato growers in Rwanda is Ridomil.
It is important not to always use the same fungicide because in that case the fungicide may no longer effective 
in managing the disease. Therefore, it is important to alternate the use of different fungicides with different 
active ingredients between sprays. Do not mix different fungicides in a single application.
Pesticides have negative effects on the applicator’s health and the environment, and in addition they are costly. 
Therefore, it is important to follow a recommended spraying schedule for the pesticides to be more effective. 
The recommended spraying schedule against late blight is as follows:
1) Use first a contact fungicide right after plant emergence when the plants are around 10 cm tall. The timing 
of this spray is very critical.
2) Spray a systemic fungicide two weeks later, i.e., around 40 - 45 days after planting, if conditions are highly 
suitable for late blight to develop (wet conditions and a lot of late blight in the area).
3) For subsequent sprays, use contact fungicides at 2-week intervals until the canopy turns yellow due to 
maturity, except when disease symptoms are visible in the field.
4) In case late blight symptoms are visible in the field, spray a systemic fungicide. Once disease symptoms 
have disappeared, return to spraying at 2-weeks intervals with a contact fungicide.
In principle, less susceptible varieties should not be sprayed more than twice in a season with systemic 
pesticides because of their cost and potential to induce pathogen resistance and cause harm to the 
environment.
For each spray, use the dosage that is recommended by the manufacturer. Please note that exceeding the 
prescribed dose does not provide any additional benefit but rather unwanted negative side effects. Contact 
fungicides (such as Mancozeb) should be applied at least 6 hours before it rains to avoid the fungicides to be 
washed away. Systemic fungicides (such as Ridomil) should be applied at least 3 hours before it rains. The 
leaves need to be dry before spraying (no dew on the leaves). Spraying should not be done around midday 
when there is too much sun.
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Theme 13: Control of bacterial wilt
Contamination
Bacterial wilt causes partial to complete wilting of a plant even if there is enough water in the soil. In partial wilting, 
only a few stems wilt and the rest of the plant appears healthy. Early in infection, the plant will recover overnight and 
later in infection, the plant does not recover. When an infected tuber is cut in half, black or brown rings can be seen. 
Sometimes, a milk like fluid comes out of tuber eyes signified by soil sticking to tuber eyes at harvest.
Bacterial wilt can infect the crop at all crop stages and can cause total failure of the crop. It is both a soil and 
seed borne disease. The pathogen can survive in the soil for many years. Plants and tubers can be infected but 
not show symptoms, this is called latent infection. Using tubers from such plants can spread the disease. 
Bacterial wilt also affects plants from the same family as potato such as chili, pepper, tomato, tobacco, and 
eggplant, as well as several weed species. It can be detected in the plant by immersing a small piece of stem 
base in a glass of water (see Demo Guide). Bacterial wilt has the exclusive property of oozing from the stem 
and moving downward in water.
The disease can spread from field to field or from plant to plant within a field via infected seed, water, soil, 
farming tools, livestock and people.
There is no commercial chemical for controlling bacterial wilt. Therefore, the only way is to manage the disease 
through cultural practices which include the following:
1) Planting clean seed in fields free from bacterial wilt.
2) Use less susceptible varieties.
3) Rotating potato crops for at least 4 seasons with other crops not belonging to the potato family, such as 
cereals and legumes.
4) Using compost that is not infected with bacterial wilt.
5) Uprooting wilting plants together with soil around roots. The uprooted plants with soil should be collected 
in a bag or basket, brought away from the potato field, thrown in a deep pit away from agricultural fields, 
and burnt. This technique is called roguing (see Demo Guide). Do not put infected plants into compost. 
Lime or kitchen ash can be applied in the hole where the plant was uprooted to kill the disease.
6) Cleaning and/or disinfecting farming tools like hoes before and after use to avoid spreading the infection 
(with fire or disinfectant like Jik) and washing/disinfecting hands, shoes and pants between visits to 
different fields.
7) Putting a stake on all the hills where wilted plants were eliminated. At harvest, the two neighbouring 
plants will be harvested separately, and tubers sold and/or consumed as ware potatoes.
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Theme 14: Control of soft rot (or blackleg)
Soft rot, also known as blackleg, is caused by a bacterium which has the characteristic of altering tuber tissue 
into liquid or soft rot. The symptoms on the plants are concentrated around the lower stem region, causing 
black lesions at the base of the stem.
Infected tubers rot either in the field or in storage and produce a bad smell. High soil moisture favours the 
pathogen to attack tubers and stems, causing significant crop losses.
The disease is spread in similar ways as bacterial wilt. This disease can therefore be managed by applying the 
same control measures recommended for bacterial wilt.
21
Theme 15: Control of viral diseases
Viruses reduce yield and can be transmitted to further seed generations if plants showing virus symptoms are 
not promptly eliminated. This is especially problematic in seed production. Any infected plant must therefore 
be eliminated immediately to avoid spread to other plants. If in doubt about whether a plant is infected or not, 
it is better to remove it from the field. Viruses are easily spread through contaminated farm tools, contact 
between plants, people moving between and within fields, and insects.
Viral diseases are difficult to recognize in the field. In the case of mild infections, the plants can show no signs of 
disease at all. However, once seed growers become well acquainted with them, symptoms of severe infections 
can become easily noticeable. Viral infections rarely cause plants to die. The symptoms, if any at all, are changes 
in the shape of plants. These include distorted and bubbling leaves, short and bunchy plants (dwarfing), leaf 
curl, and yellow veins and yellowing of the leaves.
One of the potato viral diseases that can be easily detected is potato leafroll virus. Plants infected by this virus 
show leaflets curling upward and turning pale yellow and when pressed they feel brittle and fragile.
Another virus that can be recognized relatively easily is the mosaic virus. Diseased leaflets appear translucent 
and yellowish (see Demo Guide).
There are many types of viruses and in most cases the field or the plant is infected by more than one virus 
causing compound effects. Since there are no specific control strategies for each virus, do not worry about not 
knowing the different viruses. What is important is to be able to differentiate a normal (healthy looking) plant 
from a diseased one.
Viruses are controlled by a combination of the following practices:
1) Using clean seed. It is very risky to select seed potatoes based on tuber size (selecting small tubers as seed 
potatoes), as plants infected with viral diseases generally produce smaller tubers.
2) Planting potato varieties that are less susceptible to viral diseases.
3) Uproot and remove infected plants from the field (roguing) and burn them in a deep pit. Do not put 
infected plants into compost.
4) Clean and/or disinfect farming tools like hoes before and after use to avoid spreading the infection (e.g. fire 
or Jik can be used).
5) Keeping the field and its surrounding area free of weeds because they can host viruses that infect potato.
6) Controlling insects that can spread viral diseases. Sucking insects such as aphids, thrips, mites, leafminers 
and whiteflies are carriers of viruses. Insecticides may be sprayed when aphids have been detected under 
the leaves or other insects are visible on the leaves. Note that insecticides are harmful to human health and 
the environment and should be used cautiously.
22
Theme 16: Control of potato tuber moth
Viruses reduce yield and can be transmitted to further seed generations if plants showing virus symptoms are 
not promptly eliminated. This is especially problematic in seed production. Any infected plant must therefore 
be eliminated immediately to avoid spread to other plants. If in doubt about whether a plant is infected or not, 
it is better to remove it from the field. Viruses are easily spread through contaminated farm tools, contact 
between plants, people moving between and within fields, and insects.
Viral diseases are difficult to recognize in the field. In the case of mild infections, the plants can show no signs of 
disease at all. However, once seed growers become well acquainted with them, symptoms of severe infections 
can become easily noticeable. Viral infections rarely cause plants to die. The symptoms, if any at all, are changes 
in the shape of plants. These include distorted and bubbling leaves, short and bunchy plants (dwarfing), leaf 
curl, and yellow veins and yellowing of the leaves.
One of the potato viral diseases that can be easily detected is potato leafroll virus. Plants infected by this virus 
show leaflets curling upward and turning pale yellow and when pressed they feel brittle and fragile.
Another virus that can be recognized relatively easily is the mosaic virus. Diseased leaflets appear translucent 
and yellowish (see Demo Guide).
There are many types of viruses and in most cases the field or the plant is infected by more than one virus 
causing compound effects. Since there are no specific control strategies for each virus, do not worry about not 
knowing the different viruses. What is important is to be able to differentiate a normal (healthy looking) plant 
from a diseased one.
Viruses are controlled by a combination of the following practices:
1) Using clean seed. It is very risky to select seed potatoes based on tuber size (selecting small tubers as seed 
potatoes), as plants infected with viral diseases generally produce smaller tubers.
2) Planting potato varieties that are less susceptible to viral diseases.
3) Uproot and remove infected plants from the field (roguing) and burn them in a deep pit. Do not put 
infected plants into compost.
4) Clean and/or disinfect farming tools like hoes before and after use to avoid spreading the infection (e.g. fire 
or Jik can be used).
5) Keeping the field and its surrounding area free of weeds because they can host viruses that infect potato.
6) Controlling insects that can spread viral diseases. Sucking insects such as aphids, thrips, mites, leafminers 
and whiteflies are carriers of viruses. Insecticides may be sprayed when aphids have been detected under 
the leaves or other insects are visible on the leaves. Note that insecticides are harmful to human health and 
the environment and should be used cautiously.
Potato tuber moths (PTM), also called potato tuber worms, infest the crop in the field and move with tubers to 
the store. Moth larvae penetrate tubers through the eyes and create tunnels (galleries) in the tubers. The larvae 
can also create mines in the stems. They reproduce continuously in stored potatoes causing huge losses. In the 
stores, infected tubers become drier than healthy ones.
Potato tuber moth can be controlled by:
1) Avoiding planting in too light and loose soil, as this facilitates exposure of tubers on which the female 
moths can deposit their eggs.
2) High hilling to protect tubers. Avoid tubers to be exposed to the air through cracks in the soil.
3) Inspecting the tubers carefully before and during storage, removing each tuber showing 
openings/galleries.
4) Using natural repellent plants such as Lantana and Eucalyptus that cause moths to fly away from the 
storage place. These plants can be planted close to the seed store or their leaves can be spread on the seed 
tubers in the store.
5) Spraying the field with appropriate insecticides at 2-3 week interval. The first treatment can start right after 
plant emergence. Note that insecticides are harmful to human health and the environment and should be 
used cautiously.
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Theme 17: Control of nematodes
Potato plants infested with nematodes may show varying degrees of stunting, yellowing of leaves and a 
tendency to wilt under moisture stress. Two types of nematodes are known in potato production: the root-knot 
nematodes and the potato cyst nematodes.
Root-knot nematodes are the most widely spread across the globe. They attack tubers and cause blemishes 
making tubers unmarketable. Potato plants infested with root-knot nematodes can become more susceptible 
to bacterial wilt.
Damage from cyst nematodes is shown by expanding patches in the field of plants of poor growth. The plants 
are stunted, yellow or yellow-white and wilting. This eventually leads to reduced yields and small tubers. Twenty 
years may elapse from the nematode introduction in a field until field symptoms become obvious. Note that it 
is safe to eat potatoes containing nematodes. Never use tubers that are infested with nematodes for seed.
Management of nematodes should focus on reducing the population to levels below the damaging threshold. 
Control of nematodes is primarily preventive because they are difficult to eradicate when they are present in 
the field. Management practices include:
1) Selecting non-infested fields for production.
2) Using clean seed potatoes. Never use seed potatoes harvested from an infected field.
3) Once nematodes are present in the field, wait 5 years before planting potato in the field again while 
avoiding crops from the same family, e.g., tomato, eggplant, chili.
4) Cultivating potato varieties that are less susceptible to nematodes.
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Harvest and post-harvest management
Theme 18: Dehaulming
Module 4
Dehaulming is the act of removing or destroying potato shoots ahead of the complete maturity of the plant. The 
objective of seed production is not to maximize tuber yield in terms of weight, but to harvest a large number of 
small to medium-sized seed tubers. Therefore, timely dehaulming is an essential agricultural practice in seed 
production as it stops tuber growth. Dehaulming also hardens the skin of the tubers which protects them from 
physical damage and infection by diseases during harvest, transport, and storage. Again, this is especially 
important in seed production as seed tubers are stored longer than ware potatoes and seed quality can be 
affected by pests and diseases if tubers are bruised during harvest.
Varieties have different maturity periods. Hence it is important to monitor tuber sizes regularly towards the 
end of the season to target recommended seed sized tubers. Towards the end of flowering, normally at around 
80 days after planting, the seed grower should enter the field once a week and randomly dig up a few tubers. 
When about 75% of the tubers have reached the target size of 28-55 mm (about the size of a chicken sized 
egg), dehaulming should be carried out immediately. If growing more than one variety, each variety should be 
checked as different varieties develop at a different pace. Hence, the right time for dehaulming will differ 
among varieties.
For dehaulming, the stems can be cut with a sickle or a machete, however this has the risk of transmitting 
bacterial wilt and other diseases to the seed tubers. The best method for dehaulming is to pull out the potato 
plant while stepping around its base to prevent tubers from coming out as well (see demo Guide). Tubers remain 
in the soil while the potato shoots are removed from the field and burned or dumped in a pit. Re-growth of 
leaves, if any, should also be cut after a week of dehaulming because the tender and succulent leaves are more 
attractive to aphids which transmit viruses. A third method of dehaulming is to kill the foliage with herbicides, 
but this is more costly and has a negative effect on the environment and applicator’s health.
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Theme 19: Harvesting, sorting and grading
Harvest should be done when the tuber skin is sufficiently hardened, that is about 2 to 3 weeks after 
dehaulming. During warm weather and when there is risk of potato tuber moth, harvest can be done 1 week 
after dehaulming. To detect the right moment for harvesting, one should take a tuber in his/her hand and rub 
it between the thumb and index finger. If the skin is firm and cannot be removed by lightly rubbing the tubers, 
tubers are ready to be harvested.
Harvesting is best done when the soil is slightly moist, but the weather should be dry, as harvesting in the rain 
might cause tubers to rot. Harvest should be done gradually from one side of the field to the other in a way 
that when it is about to rain farmers can stop and start collecting harvested tubers to avoid the harvested 
tubers are rained on. Timely harvesting can help avoid serious pests and disease damage. Tubers from 
diseased plants must be harvested and collected last, and kept aside.
Harvest methods can affect seed tuber quality. It is important to dig up gently the potatoes to avoid wounding 
the tubers. To avoid damage, do not throw tubers from a distance. Seed tubers should never be dropped from 
a height of more than 30 cm. Potatoes can be harvested either manually or using machinery. In all cases, the 
tools should be disinfected before harvesting. Other harvesting tools should be used than the ones used for 
harvesting ware potatoes, to avoid transmitting diseases from ware to seed potatoes through the tools. When 
harvesting manually, there are two ways: harvesting directly by hand or by using a hoe. Harvesting by hand 
takes longer and is more labour-intensive, but produces good quality and undamaged tubers. Using a hoe is 
less time-consuming and labour-intensive, but some tubers can be damaged in the process. Use of a 
motocultivator or tractor is a by far less labour-intensive and faster than harvesting manually, especially when 
the field is relatively big (over 1 ha).
After digging up the tubers, they should be left on the ground for a while to allow any soil caked on them to 
dry out and fall off. However, the tubers should not be left in the full sun for more than the time required to dry 
(2 hours at most).
Sorting and grading should be done in the field immediately after harvesting, before packing the tubers. 
Sorting involves removing rotten, diseased, infected and cut tubers before storage. Tubers from diseased 
plants must be collected last, and used for consumption and never for seed.
Grading is done by separating seed tubers in different size classes. Standard seed tubers measure 28-55 mm 
in diameter. There are three categories of seed sizes recommended for sale in Rwanda: 28-35 mm (small size), 
36-45 mm (medium size) and 46-55 mm (large size). The seed producer should consider the different tuber 
size classes when establishing seed prices as larger seed tubers are usually sold at a lower price than 
middle-sized ones.
After sorting and grading, tubers should be gently collected into clean boxes or crates. Bags that have 
previously been used for packing other tubers should not be used to avoid transmission of diseases. Skins may 
be fragile and easily damaged at this point, so it is important to gently handle the tubers. After harvest, 
minimize the number of times the tubers are handled.
After harvest, you should sanitize the field by gathering and destroying harvest remnants such as foliage 
residues and rotten tubers. This is an important part of controlling various pests and diseases, by removing 
sources of contamination for the next crop.
26
Theme 20: Seed storage
Harvest should be done when the tuber skin is sufficiently hardened, that is about 2 to 3 weeks after 
dehaulming. During warm weather and when there is risk of potato tuber moth, harvest can be done 1 week 
after dehaulming. To detect the right moment for harvesting, one should take a tuber in his/her hand and rub 
it between the thumb and index finger. If the skin is firm and cannot be removed by lightly rubbing the tubers, 
tubers are ready to be harvested.
Harvesting is best done when the soil is slightly moist, but the weather should be dry, as harvesting in the rain 
might cause tubers to rot. Harvest should be done gradually from one side of the field to the other in a way 
that when it is about to rain farmers can stop and start collecting harvested tubers to avoid the harvested 
tubers are rained on. Timely harvesting can help avoid serious pests and disease damage. Tubers from 
diseased plants must be harvested and collected last, and kept aside.
Harvest methods can affect seed tuber quality. It is important to dig up gently the potatoes to avoid wounding 
the tubers. To avoid damage, do not throw tubers from a distance. Seed tubers should never be dropped from 
a height of more than 30 cm. Potatoes can be harvested either manually or using machinery. In all cases, the 
tools should be disinfected before harvesting. Other harvesting tools should be used than the ones used for 
harvesting ware potatoes, to avoid transmitting diseases from ware to seed potatoes through the tools. When 
harvesting manually, there are two ways: harvesting directly by hand or by using a hoe. Harvesting by hand 
takes longer and is more labour-intensive, but produces good quality and undamaged tubers. Using a hoe is 
less time-consuming and labour-intensive, but some tubers can be damaged in the process. Use of a 
motocultivator or tractor is a by far less labour-intensive and faster than harvesting manually, especially when 
the field is relatively big (over 1 ha).
After digging up the tubers, they should be left on the ground for a while to allow any soil caked on them to 
dry out and fall off. However, the tubers should not be left in the full sun for more than the time required to dry 
(2 hours at most).
Sorting and grading should be done in the field immediately after harvesting, before packing the tubers. 
Sorting involves removing rotten, diseased, infected and cut tubers before storage. Tubers from diseased 
plants must be collected last, and used for consumption and never for seed.
Grading is done by separating seed tubers in different size classes. Standard seed tubers measure 28-55 mm 
in diameter. There are three categories of seed sizes recommended for sale in Rwanda: 28-35 mm (small size), 
36-45 mm (medium size) and 46-55 mm (large size). The seed producer should consider the different tuber 
size classes when establishing seed prices as larger seed tubers are usually sold at a lower price than 
middle-sized ones.
After sorting and grading, tubers should be gently collected into clean boxes or crates. Bags that have 
previously been used for packing other tubers should not be used to avoid transmission of diseases. Skins may 
be fragile and easily damaged at this point, so it is important to gently handle the tubers. After harvest, 
minimize the number of times the tubers are handled.
After harvest, you should sanitize the field by gathering and destroying harvest remnants such as foliage 
residues and rotten tubers. This is an important part of controlling various pests and diseases, by removing 
sources of contamination for the next crop.
The recommended storage system for large quantities of seed to be replanted the next season is Diffused Light 
Storage. A Diffused Light Store (DLS) is a low-cost seed potato store made from locally available materials, and 
involves storing the potatoes in thin layers in shelves, trays or crates in natural, diffused (indirect) light with 
good ventilation. DLS allow half-light and half- darkness to enter (you should have enough light to read a 
newspaper, not more, not less). This induces short, strong and coloured sprouts, which is ideal for potato 
production. Potatoes must be arranged in thin layers (2-3 tubers) so that each tuber receives enough light and 
for easy inspection of all tubers.
The DLS is meant to be well ventilated as tubers are living organisms that inhale oxygen and produce carbon 
dioxide (CO2) that must be eliminated. Without good ventilation, the carbon dioxide concentration and 
temperature inside the store may increase, which favours undesired early sprouting.
A model DLS usually has a wooden wall made of wooden planks set apart to allow light and air to enter, with a 
roof such as an iron sheet. To ensure adequate ventilation (in-flowing and out-flowing of air), there must be 
space (at least 1 inch) between the timbers or planks used on the walls. Depending on the size of the DLS, one 
or more translucent iron roofing sheets are needed in order to allow diffused light (indirect sunlight) to reach 
seed in the middle of the store. The inner walls are lined with aphid proof insect net to prevent transmission of 
viruses by aphids and damage by potato tuber moths coming into the store. Stringent sanitary measures 
including foot dips with disinfectants (e.g. Jik) at the entrance must be observed.
Based on the height of the store, shelves (0.8 to 1 m wide) can be fixed running along each wall with the 
shelves vertically spaced at 0.5 to 0.6 m apart. For a larger DLS, additional shelves can be constructed in the 
middle. Enough space for a walkway for inspection and handling activities is essential. In order to lower costs, 
locally available materials such as wooden off–cuts, poles and even thatch materials such as grass for roofing 
can be used.
Different varieties, seed lots, sources and generations must be kept separately in different shelves or in trays or 
crates and properly labelled. The label should indicate the variety name, generation and date of harvest.
The seed producer should regularly remove rotting tubers, and check for pests such as aphids and tuber moth 
in and outside the store. Infected areas should be disinfected (e.g. Jik can be used). The entire store should be 
disinfected after selling/planting the seed in the store and before storing next season’s seed.
To accelerate sprouting, if needed, green banana leaves can be spread on the tubers. When covering the 
potatoes with branches of any plant material, it is important to make sure the tubers can still breath and 
humidity does not become too high under the branches as this will cause rotting.
Four to six weeks before the expected planting date of the seeds, the main sprout should be taken off to 
promote the development of more lateral sprouts.
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The recommended storage system for large quantities of seed to be replanted the next season is Diffused Light 
Storage. A Diffused Light Store (DLS) is a low-cost seed potato store made from locally available materials, and 
involves storing the potatoes in thin layers in shelves, trays or crates in natural, diffused (indirect) light with 
good ventilation. DLS allow half-light and half- darkness to enter (you should have enough light to read a 
newspaper, not more, not less). This induces short, strong and coloured sprouts, which is ideal for potato 
production. Potatoes must be arranged in thin layers (2-3 tubers) so that each tuber receives enough light and 
for easy inspection of all tubers.
The DLS is meant to be well ventilated as tubers are living organisms that inhale oxygen and produce carbon 
dioxide (CO2) that must be eliminated. Without good ventilation, the carbon dioxide concentration and 
temperature inside the store may increase, which favours undesired early sprouting.
A model DLS usually has a wooden wall made of wooden planks set apart to allow light and air to enter, with a 
roof such as an iron sheet. To ensure adequate ventilation (in-flowing and out-flowing of air), there must be 
space (at least 1 inch) between the timbers or planks used on the walls. Depending on the size of the DLS, one 
or more translucent iron roofing sheets are needed in order to allow diffused light (indirect sunlight) to reach 
seed in the middle of the store. The inner walls are lined with aphid proof insect net to prevent transmission of 
viruses by aphids and damage by potato tuber moths coming into the store. Stringent sanitary measures 
including foot dips with disinfectants (e.g. Jik) at the entrance must be observed.
Based on the height of the store, shelves (0.8 to 1 m wide) can be fixed running along each wall with the 
shelves vertically spaced at 0.5 to 0.6 m apart. For a larger DLS, additional shelves can be constructed in the 
middle. Enough space for a walkway for inspection and handling activities is essential. In order to lower costs, 
locally available materials such as wooden off–cuts, poles and even thatch materials such as grass for roofing 
can be used.
Different varieties, seed lots, sources and generations must be kept separately in different shelves or in trays or 
crates and properly labelled. The label should indicate the variety name, generation and date of harvest.
The seed producer should regularly remove rotting tubers, and check for pests such as aphids and tuber moth 
in and outside the store. Infected areas should be disinfected (e.g. Jik can be used). The entire store should be 
disinfected after selling/planting the seed in the store and before storing next season’s seed.
To accelerate sprouting, if needed, green banana leaves can be spread on the tubers. When covering the 
potatoes with branches of any plant material, it is important to make sure the tubers can still breath and 
humidity does not become too high under the branches as this will cause rotting.
Four to six weeks before the expected planting date of the seeds, the main sprout should be taken off to 
promote the development of more lateral sprouts.
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APPENDICES








White, reddish eyes, resistant to late blight, 
processing (chips)
White, mid-tolerant to late blight
White, mid-tolerant to late blight
White with pink line, resistant to late blight, 
tolerant to bacteria wilt, short dormancy
Early maturity, processing (chips)
Red, tolerant to late blight, fresh 
















































Pink, susceptible to late blight, fresh 
consumption and processing (chips)
Red, resistant to late blight, fresh 
consumption and processing (chips)
Red, resistant to late blight, processing (chips)
White, tolerant to late blight
White, tolerant to late blight
Red, resistant to late blight
































































Pink, mid-tolerant to late blight, fresh 
consumption, processing (chips, crisps)
Red, tolerant to late blight
Red, resistant to late blight, mid-susceptible to 
bacterial wilt, fresh consumption and 
processing (chips and crisps)
White, resistant to late blight, fresh 
consumption and processing (chips and crisps)
White, resistant to late blight, susceptible to 
bacterial wilt
White, resistant to late blight, mid-susceptible 
to bacterial wilt, fresh consumption and 
















































Red, resistant to late blight
White, resistant to late blight, mid-resistant to 
bacterial wilt, processing (chips and crisps)
Red, mid-resistant to late blight, fresh 
consumption and processing (chips)
Cream, mid-resistant to late blight, 
processing (chips and crisps)
Red, mid-resistant to late blight, 
mid-susceptible to bacterial wilt
Red, resistant to late blight, susceptible to 
bacterial wilt, processing (chips and crisps)


































































































































Year Season Plot 1 Plot 2 Plot 3 Plot 4 Plot 5
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Appendix 3: Guiding questions and take-home messages per theme






The seed potato 









• Why are quality seed potatoes 
needed in potato production?
• What needs to be done to 
separate quality seed potatoes 
from ware potatoes?
• What are the benefits of local 
multiplication?
• What is the ideal size of seed 
tubers?
• What are the four stages of the 
life cycle of a seed tuber?
• What is the benefit of taking off 
the apical sprout?
• How can seed producers gain 
trust with the customers?
• What are the characteristics of 
high-quality seed potatoes?
• What is the procedure for seed 
certification?
• What is seed degeneration?
• For how many seasons 
(maximally) should a certified 
seed producer multiply seeds 
from the same basic seed stock?
• Where can basic (starter) seeds 
be obtained?
• Why is record keeping 
important?
• What are the types of 
expenditures in seed 
production?
• What is the difference between 
gross income and net income?
The use of quality seeds is one 
of the most important 
requirements for high potato 
yields
A well sprouted tuber ready for 
planting has 3 to 6 strong, 
coloured and short sprouts
High quality seed potatoes are 
free of pests and diseases and 
have a uniform, small to 
medium size of 28-55 mm
Local multipliers of certified 
seed should multiply a new 
stock of basic seeds for 
maximally two seasons
Record keeping will allow the 
seed producer to monitor costs 
and evaluate whether his/her 
business is profitable
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• Why is it important to consider the 
position in the landscape during 
field selection for seed 
multiplication?
• Is it advisable to plant seed potatoes 
where you have harvested potatoes 
or crops of the same family during 
the previous season? Why?
• What are the crops of the same 
family as potato grown in your area?
• Up to what depth (at least) do you 
need to plough the soil during land 
preparation and why?
• Why is proper land preparation 
important in seed production?
• What is the risk of mechanical land 
preparation in potato production? 
How can it be avoided?
• Why is it important to get a 
site-specific fertilizer 
recommendation?
• What are the mineral fertilisers that 
are recommended for potato in your 
area? At which dose?
• What is the risk of applying too 
much N fertilizer?
• What should you do before the start 
of the season to increase the 
number of seed tubers harvested 
per plant?
• What is the optimal plant spacing for 
seed potato production?
• How would you arrange plant rows 
on a sloping terrain?
• Why must a potato field remain 
clean, without weeds, until the 
harvest?
• Why is it important to hill up 
potatoes?
• When should potatoes be hilled up?
Seed producers should 
wait at least 4 to 5 seasons 
before planting again seed 
potatoes in the same field
The use of motocultivators 
or tractors can reduce the 
burden of land preparation
Planting seed potatoes on 
a poor soil without manure 
and mineral fertilisers is a 
waste of time and 
resources
Seed potatoes damaged by 
pests or diseases should 
never be used for planting
Proper hilling is very 
important for increasing 
the number of tubers, and 
protecting the seed tubers 
from pests and diseases
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Control of soft 
rot (or blackleg)
Control of viral 
diseases
• Which kind of plants need to be 
rogued?
• How often should roguing be 
carried out?
• What should be done with diseased 
plants?
• What are the key symptoms of late 
blight in the field? And what are the 
key conditions for its outbreak?
• What are the most effective measures 
to control late blight in the field?
• What is the difference between a 
contact and a systemic fungicide?
• What are the symptoms of bacterial 
wilt on the plant and the tubers?
• How can you detect bacterial wilt in 
the field?
• What are the most effective measures 
to control bacterial wilt?
• What is potato soft rot (blackleg) and 
what are the symptoms?
• How would you differentiate soft rot 
(blackleg) from bacterial wilt?
• What are the most effective measures 
to control soft rot (blackleg)?
• How are potato viruses spread?
• What are the most effective measures 
to control viral diseases?
• Why is it important to control insects 
such as aphids and whiteflies in a 
seed multiplication field?
For seed producers, 
roguing is crucial as their 
seed lot may be rejected 
during the certification 
process if abnormal plants 
are not eliminated
Late blight is the most 
damaging foliage potato 
disease. Keeping a field 
free of late blight is crucial 
for producing high-quality 
seeds
There is no commercial 
chemical to control 
bacterial wilt. It is difficult 
to eradicate the disease 
once present in the soil
There is no commercial 
chemical to control soft rot 
(blackleg). It is difficult to 
eradicate the disease once 
present in the soil
There is no need to know 
the names of viruses. What 
is important is to be able to 
differentiate a normal 
(healthy looking) plant 
from a diseased one
34
















• What is potato tuber moth (PTM)?
• What are the symptoms of PTM on 
tubers in storage?
• What are the most effective measures 
to control PTM in storage?
• What is potato nematode?
• What are the symptoms of nematodes 
on tubers?
• What are the most effective measures 
to control nematodes?
• Why is it important to dehaulm a seed 
potato crop before harvest?
• How should a seed producer identify 
the right moment for dehaulming?
• What are the different methods that 
can be used for dehaulming and what 
are their advantages/disadvantages?
• What is the right time for harvesting 
seed potatoes? How can it be 
determined?
• What is the difference between 
sorting and grading?
• What should be done with tubers 
from diseased plants?
• What is the recommended storage 
system for seed tubers produced by 
local multipliers?
• What are the materials needed to 
build a Diffused Light Store?
• What should be done to reduce the 
spread of pests and diseases inside 
the store?
Good hilling is very 
important for avoiding 
infestation of tubers with 
PTM in the field
Nematodes are hard to 
eradicate once introduced 
in the soil. Preventive 
measures are always the 
most effective approach
Dehaulming ensures the 
skin of the tubers harden 
which is very important for 
the quality of seed 
potatoes
Seed tubers should be 
handled gently during 
harvest. Any bruise or 
wound on the seed tubers 
can greatly reduce the 
quality of the entire seed lot
Storing seed potatoes in a 
well- managed DLS will 
ensure seed potatoes 
produce short, strong, 
coloured sprouts and 
remain free from pests and 
diseases
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Appendix 4: Test sample for pre- and post-training knowledge assessment
Assessment on seed potato production
Why is it important for farmers to use high quality seed potatoes?
What are the four phases of the life cycle of a seed tuber?
Which characteristics determine the quality of seed potatoes?
What is the most important cause of seed degeneration?
Explain the recommended seed stock replacement strategy for producers of certified seeds
Name: Date: 
Note: Each good response equals 1 point out of 20







At which position in the landscape should new starter seeds be multiplied and why?
Explain the recommended crop rotation strategy for a seed potato farm
What are the mineral fertilizers that are recommended for potato crop in your area? At which dose?
What is the optimal plant spacing for seed potato production?
Why is it important to hill potatoes?






Which practices are carried out during roguing?11.
37
What is the difference between a contact and a systemic fungicide?
What are the most effective measures to control bacterial wilt?
How would you differentiate soft rot (blackleg) from bacterial wilt?
What are the most effective measures to control viral diseases?
What are the symptoms of potato tuber moth on tubers in storage?






What are the symptoms of nematodes on tubers?17.
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Why is it important for a seed producer to dehaulm the seed potato crop well before harvest?
How can a seed potato producer detect the right time for harvest?
What are the main characteristics of a Diffused Light Store for seed potatoes?
Module 4      Harvest and post-harvest management
18.
19.
20.

